The prevalence of autonomic neuropathy in insulin-dependent diabetes mellitus: a controlled study based on heart rate variability.
Autonomic function was investigated by tests of heart rate variation in 506 unselected insulin-dependent diabetics aged 12 to 85 years. Heart rate variability was measured by a computerised technique during rest and in response to a single deep breath, the Valsalva manoeuvre and standing. Changes in heart rate were compared with age-related normal ranges derived from 310 non-diabetic control subjects aged 18 to 87 years. Heart rate responses were found to be below the 5th centile control value in 13 to 23 per cent of diabetics. Impaired heart rate variability occurred more frequently in response to a single deep breath than to the other procedures. Results from all four procedures were combined in each subject to give an 'autonomic score', varying from 0 to 4. This score was greater than 1 in only five of 310 (1.6 per cent) non-diabetic control subjects. A score of 2 or more was therefore defined as abnormal and indicative of cardiac autonomic denervation. Abnormal autonomic scores were found in 84 diabetics (16.6 per cent). In diabetic subjects the autonomic score correlated most closely with heart rate variability at rest and in response to a single deep breath. Abnormal autonomic scores correlated significantly with duration of diabetes (p less than 0.0001) but not with age (p = 0.06). The frequency of abnormal autonomic scores was greatest in diabetics aged 40 to 49 years (24.5 per cent) and those with diabetes of 20 or more years duration (30.7 per cent).